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BACKGROUND

1997 Presidential Directive establishes 
the PM2.5 Network to:
– Identify problem areas

– Define diurnal patterns

– Determine spatial scale of high 
concentration areas

– Characterize PM2.5 compositions
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BACKGROUND

• The speciation database is a product of 
new regulatory initiatives for PM2.5, 
ozone and regional haze

• Previously the PM sites and guidelines 
were for PM10
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BACKGROUND

• More than 50 PM speciation sites 
established since 1999 in rural and 
urban areas 

• PM Speciation sampling usually 
consists of one 24 hour sample every 
three days (although some operate 
daily)
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BACKGROUND

Chemical analysis of PM speciation 
samples:
– Improve understanding of emissions and 

dynamic atmospheric processes that 
influence particle formation and distribution

– Determine the sources of pollutants that 
contribute to elevated PM concentrations
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BACKGROUND

Chemical analysis of PM speciation 
samples (continued):
– Develop useful methods for decision 

makers in formulating and comparing 
candidate control strategies

– Provide a reliable means for estimating the 
impacts of control strategy options 
developed for PM
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DATABASES

• Interagency Monitoring Of Protected 
Visual Environments (IMPROVE)
– Rural
– vista.cira.colostate.edu/improve

• Speciation Trends Network (STN)
– Urban
– Contained in EPA’s Air Quality System 

(AQS)
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DATA VALIDATION

Ratings
– Valid

– Valid, but suspect

– Invalid
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DATA VALIDATION

Levels

• I  Performed in laboratory
– Flagging suspect data

– Validating data entry

– Elimination of readings from malfunctioning 
equipment

– Incorporation of data from backup monitors

– Adjustment of measurements of quantifiable 
calibration or interference
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DATA VALIDATION

Levels (continued)
• II  Performed on database

– Sum of parts must be less than or equal to the 
whole

– Size segregated particle concentrations must be 
less than total particle concentrations

– Sum of the major species must be less than 75% 
of measured mass

– Analysis of same species by different 
methodologies should yield compatible results
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DATA VALIDATION

Both IMPROVE and STN are assumed to 
be at Data Validation Level II
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PRIMARY FUNCTIONALITY

• Combined database

• Temporal selection

• Geographical selection

• Data and graphs

• Base data updates
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COMBINED DATABASE

STN (AQS) IMPROVE
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TEMPORAL SELECTION

• Begin date

• End date

• By month

• Entire period
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GEOGRAPHIC SELECTION

• State

• County

• Metropolitan 
Statistical Area 
(MSA)

• Health Effects 
Institute (HEI) 
Region
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DATA AND GRAPHS

• Raw Data

• Minimum

• Maximum

• Average

• Number of Data Points

• Stacked Bar Graphs

• Pie Charts
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BASE DATA UPDATES

Year
2002 
Data

STN (AQS) IMPROVE

2003

2004

2003

2004
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DESIGN PARAMETERS

• Database
– Visual FoxPro (.DBF)

• Graph Generator
– Graphics Server

• Application
– Visual BASIC

ODBC
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PROGRAM FLOW

Two main tools
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SITE INFORMATION TOOL
SELECTION SCREEN
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SITE INFORMATION TOOL 
DATA TABLE
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SITE INFORMATION TOOL 
STATISTICS TABLE
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SITE INFORMATION TOOL 
STACKED BAR GRAPH
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SITE INFORMATION TOOL 
PIE CHART
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SITE COMPARISON TOOL 
SELECTION SCREEN
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SITE COMPARISON TOOL 
DATA TABLE
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SITE COMPARISON TOOL 
STATISTICS TABLE
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SITE COMPARISON TOOL 
STACKED BAR GRAPH
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NEXT STEPS

• Initial release imminent
• Possible enhancements

– Allow increased user control on graphics
– Prove preset species combinations
– Incorporating additional graph types
– Allowing for multiple temporal periods in single 

analysis
– Adding a GIS front end for geographical selections 

and on the back end to display analysis results
– Web enable



E.H. Pechan & Associates, Inc.

PM FINE DATABASE AND 
ASSOCIATED 

VISUALIZATION TOOL

End of presentation


